Nerve fiber formation and catecholamine content in adult rat adrenal medullary transplants after treatment with NGF, NT-3, NT-4/5, bFGF, CNTF, and GDNF.
Adrenal chromaffin cells have been characterized by the ability to change the phenotype in response to neurotrophic factor stimulation. The adrenal gland expresses numerous trophic factors endogenously, but there is still a lack of knowledge as to how the adrenal medullary cells respond to these factors. Accordingly, we evaluated nerve fiber outgrowth and cell morphology, and measured catecholamine content in adult rat adrenal medullary tissue transplanted to the anterior chamber of the eye after exposure to neurotrophin-3 (NT-3), neurotrophin-4/5 (NT-4/5), basic fibroblast growth factor (bFGF), ciliary neurotrophic factor (CNTF), or glial cell line-derived neurotrophic factor (GDNF) compared with the effects after exposure to recombinant human nerve growth factor (rhNGF). The results show that rhNGF was the most potent factor in inducing neurite outgrowth from the grafted chromaffin cells. CNTF was also a powerful inducer of nerve fiber formation, while NT-4/5, GDNF, and bFGF were less potent. NT-3 did not produce neurite outgrowth above that seen in vehicle-treated eyes. Combining two neurotrophins, rhNGF and NT-3, reduced nerve fiber formation. Tyrosine hydroxylase (TH) immunohistochemistry revealed good cell survival in all grafts, and no morphological differences were detected with the different treatments. The adrenaline: noradrenaline: dopamine ratio was approximately 49%: 49%: 2%, independent of treatment, and the catecholamine content was equal irrespective of treatment. In conclusion, all neurotrophic factors used, except for NT-3, promoted neurite outgrowth from adult rat chromaffin transplants. Differences in outgrowth induced by the various trophic factors did not, however, change the catecholamine content in grafts when analyzed together with the graft-derived nerve plexus.